Laparoscopic repair of congenital diaphragmatic hernia complicated with sliding hiatal hernia with reflux in adult  by Ayiomamitis, Georgios D. et al.
L
w
G
A
a
b
c
a
A
R
A
A
K
L
C
S
B
1
a
a
B
p
b
a
i
p
m
i
T
Z
(
2
hCASE  REPORT  –  OPEN  ACCESS
International Journal of Surgery Case Reports 3 (2012) 597– 600
Contents lists available at SciVerse ScienceDirect
International  Journal  of  Surgery  Case  Reports
j ourna l ho me page: www.elsev ier .com/ locate / i j scr
aparoscopic  repair  of  congenital  diaphragmatic  hernia  complicated
ith  sliding  hiatal  hernia  with  reﬂux  in  adult
eorgios  D.  Ayiomamitisa,c,∗, Panayiotis  Ch.  Stathakisa, Efstratios  Kouroumpasa,
lexandra  Avraamidoub, Phivos  Georgiadesa
2nd Surgical Department, Tzaneion General Hospital of Piraeus, Greece
Anesthesiology Department, Tzaneion General Hospital of Piraeus, Greece
Chicago Institute of Minimally Invasive Surgery, Skokie, IL, USA
 r  t  i  c  l  e  i  n  f  o
rticle history:
eceived 14 August 2012
ccepted 15 August 2012
vailable online 24 August 2012
eywords:
aparoscopic repair
ongenital diaphragmatic hernia
liding diaphragmatic hernia
ochdalek hernia
a  b  s  t  r  a  c  t
INTRODUCTION:  Congenital  diaphragmatic  hernia  (CDH)  in  adults  is a  relatively  rare  condition  being
asymptomatic  in  the  majority  of  cases.  Symptomatic  CDH  should  prompt  surgical  management  because
they may  lead to intestinal  obstruction  or severe  pulmonary  disease.  This  is  the ﬁrst  reported  case  of a
symptomatic  CDH  complicated  with  sliding  hiatal  hernia  (SHH).
PRESENTATION  OF  CASE:  A  65  years  old  women  with  reﬂux  and  dysphagia  was  complaining  of  postprandial
paroxysmal  dyspnea  and  epigastric  pain  radiating  to her  back.  Upper  endoscopy  diagnosed  sliding  and
para-esophageal  diaphragmatic  hernia  with  severe  esophagitis.  Computed  tomography-scan  revealed  a
large  Bochdalek  hernia  at the  left diaphragm.
DISCUSSION:  Diagnostic  laparoscopy  was  decided,  which  conﬁrmed  the  SHH,  but also  revealed  a  CDH
defect  at  the  tendonous  part  of the  left diaphragm.  The  left  bundle  of the  right  crus  was  intact,  separating
the  two hernia  components  (sliding  and  congenital).  Extensive  adhesiolysis  was  performed,  dissecting
and  separating  the  stomach  away  from  the  diaphragm.  Posterior  cruroplasty  at the  esophageal  hiatus
was performed  for the  SHH  with  Nissen  fundoplication  as antireﬂux  procedure.  Primary  continuous
suture  repair  was  performed  for the  CDH,  reinforced  with  prosthetic  mesh  on  top.  Operative  time  was
150 min  with  no  morbidity.  The  patient  was  discharged  home  uneventfully  the  third  postoperative  day.
On 12-months  follow-up,  she  reported  no  symptoms  and  improvement  in quality  of  life.
CONCLUSION:  Laparoscopy  is  a  unique  method  for a precise  diagnosis  of  symptomatic  congenital
diaphragmatic  hernia  in  adults  being  also  a safe  and  viable  technique  for a successful  repair  at the  same
time. Experience  of advanced  laparoscopic  surgery  is required.
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. Introduction
Congenital diaphragmatic hernia (CDH) is usually thought of
s a perinatal pathology associated with signiﬁcant morbidity
nd mortality. They are classiﬁed according to their location, as
ochdalek, Larrey-Morgagni and defects at the central tendonous
art of the diaphragm. In adults, the clinical presentation may
e confusing, with the majority of these cases being incidental
nd asymptomatic. When CDH is symptomatic they may  lead to
ncarcerated bowel, intra-abdominal organ dysfunction or severe
ulmonary disease.1 So once CDH is diagnosed in adults, surgery is
andatory even in asymptomatic patients due to the possibility of
ntestinal incarceration, strangulation or respiratory compromise.2
reatment consists of returning the herniated organs back into the
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abdominal cavity and closing the diaphragmatic defect. In the era
of minimally invasive surgery, laparoscopic approach makes the
repair easier, speeds recovery and lessens surgical complications.3
There are several diagnostic modalities to evaluate patients with
a CDH. The most common study is chest X-ray followed by CT
scan. Further studies like contrast series, endoscopy and diagnos-
tic laparoscopy can be applied in order to establish the diagnosis.
Surgical management of CDH can be performed with laparotomy,
thoracotomy, laparoscopy, thoracoscopy or with combination of
these techniques.
To our knowledge, this is the ﬁrst reported case of symptomatic
CDH at the central tendonous part of the left diaphragm compli-
cated with sliding hiatal hernia (SHH) with severe reﬂux in an adult
patient. We  present the diagnostic algorithm and the therapeutic
treatment with total laparoscopic approach.
Open access under CC BY-NC-ND license.2. Presentation of a case
A 65-year-old woman  was  presented with chronic epigastric
pain dated for more than 10 years, which had been worsened over
 BY-NC-ND license.
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iFig. 1. (a) Arrow shows stomach above the diaphragm (CT-scan). (b) Stomach 
he last weeks prior to her admission to our hospital. The pain
as typically postprandial and radiated to her back associated with
ramping, nausea and vomiting. She was also complaining of heart
urning especially on benching and when lying, complicated with
yspnea. We  arranged an upper GI endoscopy for the ﬁrst-line diag-
ostic modality. That revealed large sliding diaphragmatic hernia
nd para-esophageal hernia (Hiatal Hernia-Type III), with severe
astro-esophageal reﬂux and esophagitis – Grade IV.
A chest X-ray was also obtained, which conﬁrmed a large left
ided diaphragmatic hernia. For a more precise evaluation we
urther proceed with a CT scan that demonstrated a Bochdalek
iaphragmatic defect containing gastric fundus (Fig. 1a). The
atient denied any past history of trauma.
.1. Surgical technique
Diagnostic laparoscopy was decided in order to further delin-
ate hernia location and if possible to proceed to laparoscopic
epair. After obtaining informed consent the procedure was per-
ormed under general anesthesia with single lumen endotracheal
ntubation. Patient was placed in the Lloyd Davis position with
eversed Trendelenburg tilt. A 30◦ 10-mm telescope was used.
uick diagnostic laparoscopy was performed to view the hernia
efect and any associated pathology. A diaphragmatic defect of the
eft diaphragm was appreciated with stomach fundus incarcerated
nto the defect; this could explain patient’s postprandial cramping
pigastric pain. Although fundus reduction back into the abdomi-
al cavity was extremely tedious, it was accomplished with gentle
etraction using atraumatic bowel graspers, without enlarging the
ernia defect (Fig. 1b).
Due to dense adhesions between stomach and posterior edge
f the diaphragmatic defect, we decided to start dissection and
reparation of the esophageal hiatus in order to appreciate both
undles of the right crus of the diaphragm. This dissection enabled
ull exposure of the esophagus. With gentle retraction of the esoph-
gus utilizing the esophageal retractor and with combination of
lunt and sharp dissection using the Harmonic Scalpel and hook
lectrocautery, the left bundle of the right crus was encountered
eparating the two diaphragmatic defects. That conﬁrmed that the
forementioned defect was a congenital defect at the tendonous
art of the left diaphragm and not part of the hiatal defect. Fur-
her mobilization and dissection of the attachments posterior to
he esophagus, exposed the hiatal defect (Fig. 2a). Three separated
thibond (No. 2-0) sutures were applied for the cruroplasty using
ntracorporeal knotting (Fig. 2b). The adhesiolysis was  completed,acted back into the abdominal cavity (arrow shows the diaphragmatic defect).
which facilitated full exposure of the congenital defect (Fig. 3a). Pri-
mary intracorporeal continuous suturing eliminated the congenital
defect (Fig. 3b). Care was  taken in order to include the left bundle of
the right crus in the repair without injuring the esophagus. The con-
genital defect was  further reinforced with a polytetraﬂuroethylene
(e-PTFE) mesh, which was ﬁxed on the diaphragm using sepa-
rate intracorporeal bi-hand suturing techniques (Fig. 4a). Care was
taken for the mesh not to get into contact with the esophagus, in
order to avoid future erosion. Stomach fundus was  next wrapped
around the esophagus utilizing shoeshine technique in order to
avoid stomach twisting. A complete 360◦ Nissen fundoplication
was performed with three separated fundus-to-fundus intracor-
poreal sutures (Fig. 4b).
Operative time was 150 min. Minimal blood loss. No morbid-
ity. The patient had an uneventful postoperative course and was
discharged home the third postoperative day. The patient had sig-
niﬁcant clinical improvement and continues to do well 12 months
postoperatively.
3. Discussion
Congenital diaphragmatic hernia (CDH) is a common cause
of respiratory distress in the newborn, but rarely manifests
beyond that period. In the literature there are studies show-
ing that 5–25% of cases of CDH present beyond the neonatal
period, but the majority of these are still in childhood.4 Reports
of delayed-presentation with CDH in adulthood are rare in the
literature.
The symptoms in the majority of patients presented in all types
of CDH are most often pulmonary or gastrointestinal in nature.5
These symptoms may  be nonspeciﬁc like thoracic pain, tachy-
cardia, diaphoresis, nausea and epigastric pain related with food
intake.6 Breathlessness, recurrent chest infections, and other pul-
monary sequelae can still be presenting symptoms, but they are
less common than gastrointestinal complications.5 A CDH  defect
may  become symptomatic later in life.7 Numerous complications
of a delayed CDH have been reported, including small or large bowel
obstruction and strangulation, acute appendicitis with malrotation,
splenic torsion, gastric volvulus and perforation, acute pneumoth-
orax and gastrothorax.8,9
The diagnosis of congenital diaphragmatic hernia (CDH) is often
difﬁcult to make, due to the wide variation in presenting symptoms
and the rarity of this pathology. Thomas et al. reported in his review
study, 38% misdiagnosis rate for Bochdalek hernia (BH), which is
one of the types of CDHs.10
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Fig. 2. (a) Hiatal defect (arrow) — right and left bundles of the crus were appreciated. (b) Posterior cruroplasty (separated intracorporeal sutures).
 elimi
t
g
MFig. 3. (a) Congenital defect (arrow). (b) Defect
Auscultation of bowel sounds over the hemithorax suggests
he diagnosis. Due to the low sensitivity of plain ﬁlm chest radio-
raphy, CDH may  be misdiagnosed for other thoracic pathology.
isdiagnosis though can lead to inappropriate interventions such
Fig. 4. (a) Synthetic mesh reinforcement (bi-hand intracnation with primary continuous suture repair.
as chest tube placement,11 which may  be fatal. Therefore, further
investigation usually is needed with contrast studies like upper gas-
trointestinal endoscopy.12 Colon enema or gastroduodenal series
can also be useful but not speciﬁc.13
orporeal suturing). (b) 360◦ Nissen fundoplication.
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More accurately CT-scan visualizes focal defects in the
iaphragm and represents an excellent modality for CDH pre-
perative diagnosis, occasionally cannot reveal the precise
ocation of the diaphragmatic defect. Like in our case, the
xact defect location was only appreciated with diagnostic
aparoscopy, while all the other preoperative diagnostic modal-
ties (endoscopy and CT scan) failed to exactly localize the
efect.
The conventional treatment is to return the herniated organs to
he abdominal cavity and close the diaphragmatic defect through
he thorax or through the abdomen.14 Diaphragmatic defects can
e operated by means of minimally invasive surgery or by the tra-
itional open techniques.3,6 There are some surgeons who  believe
hat, thoracoscopic views and surgical procedures are beneﬁcial
n the repair of congenital diaphragmatic hernias in patients with
evere adhesions.15
The diaphragmatic defect can be closed with or without
rosthesis.16 A primary suture repair is usually attempted ﬁrst, but
n as many as 53% of cases, primary closure is impossible because
f the size of the defect; thus mesh repair or autologous ﬂap is
ecessary.12 The congenital diaphragmatic defects sometimes do
ot have sufﬁcient margin for re-approximation directly. Several
urgeons reported artiﬁcial material for closing a large defect.15
n our unique case having two diaphragmatic hernia defects sep-
rated by the left bundle of the right crus, we used a combination
f primary suture repair that was reinforced on top by prosthetic
aterial.
Although a subject of debate, gastro esophageal reﬂux is very
ommon after CDH repair17 with a reported incidence of up to
2%.18 It has been suggested that plication of the previously
aralyzed diaphragm reinforces the reﬂux driving forces, while
eakening the antireﬂux barrier; therefore, an additional pro-
edure to prevent the lower esophagus from sliding might be
ndicated.19 Because in our patient CDH was complicated with a
liding hiatal hernia with severe reﬂux and esophagitis, we also
erformed a posterior cruroplasty and a Nissen fundoplication to
revent reﬂux.
. Conclusions
We considered laparoscopy as a unique method for the pre-
ise diagnosis of symptomatic congenital diaphragmatic hernia
n adults being also a safe and viable technique for a success-
ul repair at the same time. Misdiagnosis of CDH is common,
nd failure to diagnose and treat promptly results in additional
rocedures with increased morbidity, and a higher complication
ate.
Although uncommon surgical entity CDH complicated with
HH in adult is amenable to a minimal access approach, provided
afe and meticulous technique is adopted. Experience of advanced
aparoscopic surgery is required.
onﬂict of interest statement
All the authors have no conﬂict of interest.unding
None.
1
1PEN  ACCESS
f Surgery Case Reports 3 (2012) 597– 600
Ethical approval
Written informed consent was  obtained from the patient for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.
Authors contribution
Georgios D. Ayiomamitis: study design, writing, surgeon per-
formed the operation.
Alexandra Avraamidou: writing, data collection, anesthetist of
the operation.
Stathakis Ch Panayiotis: assistant surgeon in the operation, data
collection.
Efstratios Kouroumpas: writing, internet Pubmed search.
Phivos Georgiades: review manuscript, head of the department.
References
1. Hung YH, Chien YH, Yan SL, Chen MF.  Adult Bochdalek hernia with bowel incar-
ceration. Journal of the Chinese Medical Association 2008;71:528–31.
2. White DC, McMahon R, Wright T, Eubanks WS.  Laparoscopic repair of a Mor-
gagni hernia presenting with syncope in an 85-year-old woman: case report
and update of the literature. Journal of Laparoendoscopic and Advanced Surgical
Techniques Part A 2002;12:161–5.
3. Al-Emadi M,  Helmy I, Nada MA,  Al-Jaber H. Laparoscopic repair of Bochdalek
hernia in an adult. Surgical Laparoscopy, Endoscopy and Percutaneous Techniques
1999;9:423–5.
4. Newman BM,  Afshani E, Karp MP,  Jewett Jr TC, Cooney DR. Presentation of
congenital diaphragmatic hernia past the neonatal period. Archives of Surgery
1986;121:813–6.
5.  Hamid KS, Rai SS, Rodriguez JA. Symptomatic Bochdalek hernia in an adult. JSLS
(Journal of the Society of Laparoendoscopic Surgeons) 2010;14:279–81.
6. Esmer D, Alvarez-Tostado J, Alfaro A, Carmona R, Salas M.  Thoracoscopic
and laparoscopic repair of complicated Bochdalek hernia in adult. Hernia
2008;12:307–9.
7.  Kanazawa A, Yoshioka Y, Inoi O, Murase J, Kinoshita H. Acute respiratory failure
caused by an incarcerated right-sided adult bochdalek hernia: report of a case.
Surgery Today 2002;32:812–5.
8.  Beckmann KR, Nozicka CA. Congenital diaphragmatic hernia with gastric volvu-
lus presenting as an acute tension gastrothorax. American Journal of Emergency
Medicine 1999;17:35–7.
9. Habib E, Bellaiche G, Elhadad A. Complications of misdiagnosed Bochdalek her-
nia in adults Literature review. Annales de Chirurgie 2002;127:208–14.
0.  Thomas S, Kapur B. Adult Bochdalek hernia—clinical features, management and
results of treatment. Japanese Journal of Surgery 1991;21:114–9.
1. Dalton AM,  Hodgson RS, Crossley C. Bochdalek hernia masquerading as a tension
pneumothorax. Emergency Medicine Journal 2004;21:393–4.
2.  Ninos A, Felekouras E, Douridas G, Ajazi E, Manataki A, Pierrakakis S, et al.
Congenital diaphragmatic hernia complicated by tension gastrothorax during
gastroscopy: report of a case. Surgery Today 2005;35:149–52.
3. Dapri G, Himpens J, Hainaux B, Roman A, Stevens E, Capelluto E, et al. Surgi-
cal  technique and complications during laparoscopic repair of diaphragmatic
hernias. Hernia 2007;11:179–83.
4. Willemse P, Schutte PR, Plaisier PW.  Thoracoscopic repair of a Bochdalek hernia
in  an adult. Surgical Endoscopy 2003;17:162.
5. Nakashima S, Watanabe A, Hashimoto M,  Mishina T, Obama T, Higami T. Advan-
tages of video-assisted thoracoscopic surgery for adult congenital hernia with
severe adhesion: report of two cases. Annals of Thoracic and Cardiovascular
Surgery: Ofﬁcial Journal of the Association of Thoracic and Cardiovascular Surgeons
of  Asia 2011;17:185–9.
6. Brusciano L, Izzo G, Maffettone V, Rossetti G, Renzi A, Napolitano V, et al.
Laparoscopic treatment of Bochdalek hernia without the use of a mesh. Surgical
Endoscopy 2003;17:1497–8.
7. Koot VC, Bergmeijer JH, Bos AP, Molenaar JC. Incidence and management of
gastroesophageal reﬂux after repair of congenital diaphragmatic hernia. Journal
of  Pediatric Surgery 1993;28:48–52.
8. Kieffer J, Sapin E, Berg A, Beaudoin S, Bargy F, Helardot PG. Gastroesophageal
reﬂux after repair of congenital diaphragmatic hernia. Journal of Pediatric Surgery
1995;30:1330–3.
9.  Nagaya M,  Akatsuka H, Kato J. Gastroesophageal reﬂux occurring after repair of
congenital diaphragmatic hernia. Journal of Pediatric Surgery 1994;29:1447–51.
